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AAEH03MHTPHctOC<DATA3bI TPEMATOfl, 

nAPA3HTHpyiOLU,Hx y KPynHoro porAToro ckota, 

H BJIHflHME HA HMX HEKOTOPbIX AHTrEJIbMHHTHbIX nPEIlAPATOB 

3. A. BypeHHHa 


H3yqeHbI aKTHBHOCTH H CBOHCTBa a,H,eH03HHTpH(j)0C(j)aTa3 B MHTOXOHApHaJIbHbIX H MHKpOCOMajlb- 

Hbix (j)paKUHHx TpeMaTOA Eurytrema pancreaticum h Calicophoron ijimai. HanGojibrnan ATOa3Han 
aKTHBHOCTb Ha6jiio,najiacb b MHTOxoH^pnajibHbix (jjpaKUHHx. HcnbiTaHO AencTBHe aHTrejibMHHTHbix npe- 
napaTOB Ha aKTHBHOCTb (j)epMeHTa, Handojiee ac[)(j)eKTHBHbiMH 0Ka3ajiHCb Tpnxjiopo(j)eH, 6hthohoji, 
okchhha, T-937, T-1028. 

YrjieBOAHbiH h SHepreTHqecKHH oOmch rejibMHHTOB 3HanHTejibH0 OTJinqaeTcn 
ot noAoOHoro oOMeHa no3BOHOHHbix, hto mo>kct 6biTb ochoboh ajih paunoHajibHoro 
noHCKa HOBbix aHTrejibMHHTHbix npenapaTOB. Y3JiOBbiM momchtom SHepreTnnecKoro 
o6MeHa HBJineTCH o6pa30BaHne h rnApojiH3 MOJieKyji ATO b mhtoxohaphhx. 
MHToxoHApnajibHaH ATOa3a HBJineTCH caMbiM BbicoKOMOJieKyjinpHbiM KOMnoHeH- 
tom ATOa3Horo KOMnjieKca. H3yneHne bo3mo>khocth Ojiokhpobkh stoto npo- 
uecca y rejibMHHTOB aHTrejibMHHTHbiMH npenapaTaMH npeACTaBJineT 3HannTejib- 
HblH npaKTHHeCKHH HHTepeC C TOHKH 3peHHH pa3pa60TKH BbICOKOqyBCTBHTeJIbHOH 
6HOXHMHqecKOH MO^ejiH ajih npeABapHTejibHoro OT6opa npenapaTOB. 

HH(})OpMaUHH O 6 3H3HM3X njlOCKHX HepBeH OrpaHHHeHa B npOTHBOnOJIO>KHOCTb 
06 lHHpHbIM AaHHbIM no MJieKOnHT aiOIUHM, ApOHOKaM H 6aKTepHHM. lloCKOJIbKy 
napa3HTHqecKne nepBH o6jiaAaiOT mnpoKo BapbnpyiomHMH nyTHMH o6MeHa, Ka>KAbiH 
bha rejibMHHTa AOJi>KeH ObiTb nccjieAOBaH nan yHHKajibHbin cjiynan. 

Uejibio HarneH paOoTbi 6bijio onpeAejieHne aKTHBHOCTH h cbohctb ATOa3 
y TpeMaTOA Calicophoron ijimai (Fukui, 1922) Nasmark, 1937 (Trematoda, 
Paramphistomidae), napa3HTHpyiomeH b py6ue, h Eurytrema pancreaticum H3 
noAOTpnAa Plagiorchiata, ceM. Dicrocoeliidae, napa3HTnpyioineH b noA>KejiyAon- 
hoh >Kejie3e KpynHoro poraToro ckot3, a TaK>ne ycTaHOBJieHne bo3mo>khocth 
HHrndnpOBaHHH ATOa3Hon cncTeMbi HeKOTOpbiMH .npenapaTaMH, o6jiaAaiomHMH 
aHTreAbMHHTHOH aKTHBHOCTbKD. 

MATEPHAJ1 M METOAbI 

3ypHTpeM H3BJieKaJIH H3 nOA>KeAyAOHHOH >Kejie3bI, KajIHKO(})OpOHOB — H3 py6ua 
KpynHoro poraToro CKOTa Ha 6 ohhhx r. BjiaAHBOCTOKa n YccypnncKa, AOCTaBJinjin 
b jiaOopaTopnio b TepMoeax b cpeAe reAOH-Ojienra. Mhtoxohaphh h MHKpocoMbi 
BbiAejinjiH no o6menpnHHTOH MeTOAHKe (BbixpecTiOK n AP-, 1986). 

HHKy6aunoHHaH cpeAa ajih sypHTpeM coAep>Kajia (KOHenHan KOHueHTpaunn 
b mM): Tpnc — 200, EjJTA—1, NaCl — 2, KC1 — 2, MgCl 2 — 3, CaCb — 5, 
MnCb — 5, yaOanH — 4; ajih KajiHK 0 c}) 0 p 0 H 0 B: Tpnc — 200, E/1TA — 1, NaCl — 2, 
KC1 — 2, MgCl 2 — 6, CaCU — 6, MnCl 2 — 2, yaOanH — 4. 06T>eM npo6bi 1.2 mji, 
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m/iHuecTBO 6ejiKa 0.1—0.15 Mr b 0.1 mji. AHTrejibMHHTHbie npenapaTbi pacTBopnjiH 
b STaHOJie h bhochjih b onbiTHyio npo6y b oO'beMe 0.1 h 0.2 mji. LlapajuiejibHo, 
HTOObl HCKJIIOHHTb HHTHOnpyiOmee BJIHHHHe CriHpTa Ha 4>epMeHT, CTaBHJIH KOHTpOJlb 

Ha cnHpT. npoObi HHKyOHpoBajiH b boahhoh 6aHe npn 37° b TeneHne 30 mhh, npe- 
HHKyOauHH — 10 mhh; peaKUHio HauHHajm AoOaBJieHneM 3 mM ATO, ocTaHaB- 
jiHBajiH BBe^eHneM 0.5 mji 20%-ro TXY h oxjia>KAeHHeM Ha jibAy. B KOHTpojibHyio 
npo6y 6ejiOK bhochjih nocjie AoOaBJieHHH 20%-ro TXY. Llpo6bi ueHTpH(J>yrHpOBajiH 
15 MHH npn 4 TbIC. 06 ./MHH. B HaAOCaAOHHOH >KHAKOCTH H3MepHJIH COAep>KaHHe 
HeopraHHnecKoro c})oc(})opa no KoueTOBy (1980), 6ejiOK — no Jloypn (Lowry e. a., 
1951). 


PE3yjIbTATbl H OBCy>KAEHHE 

ATOa3Han aKTHBHOCTb B MHTOXOHApHaJIbHOH H MHKpOCOMaJIbHOH 4>paKUHHX 
aypHTpeM h KajiHKOcfiopoHOB H3ynaeTcn BnepBbie. JXjik onpeAejieHHH cfiepMeHTaTHB- 
hoh aKTHBHOCTH y H3ynaeMbix rejibMHHTOB noA^npajin Tanne KOHueHTpauHH cy6- 
CTpaTa, HOHOB MeTaJIJIOB, 3H3HMHOTO OeJIKa H BeJIHHHHy pH, npn KOTOpbIX CKOpOCTb 
peaKUHH Obijia m aKCHMajibHOH. 

OnTHMyM ATOa 3 HOH aKTHBHOCTH H B MHT OXOHApHaJIbHOH, H B MHKpOCOMaJIbHOH 
(|)paKUHHx KajiHKO(j)opoHOB HaxoAHTCH npn pH 7.3, a y aypHTpeM — npn pH 8.4. 
Y Apyrnx rejibMHHTOB onTHMyM pH KOjieOjieTcn ot 6.0 ao 9.5 (IloBHKejib, 1968; 
Langer e. a., 1972; Rew, Saz, 1974; Rahman e. a., 1981; Podesta, McDiarmid, 
1982; CaBneHKO, 1983; Noel, Soares de Moura, 1986; Shaw, 1987; Kumar, 1987). 
TanoH pa36poc onTHMyMOB pH y rejibMHHTOB onpeAejmeTcn cjio>KHOCTbio CTpoeHHH 
ATOa3, jiOKajiH3auneH, a Taione BapHaOejibHOCTbio ycjiOBHH, b KOTopbix HCCJieAOBa- 
jiacb ATOa3Han aKTHBHOCTb. 

AT0a3Han aKTHBHOCTb 6bijia H3yueHa b uerapex cyOKjieTOHHbix (f>paKUHHx. 
AKTHBHOCTb (j>epMeHTa y KajiHKO(j)opoHOB h aypHTpeM pacnpeAejinjiacb cooTBeT- 
CTBeHHo: b cynepHaTaHTe 12 Tbic. — 56.1-4-1.2 h 43.4 + 1.2, b mhtoxohaphhx— 
297.5+2.4 h 270.1 + 1.8, b MHKpocoMax — 203.6+0.6 h 104.3+2.3, b uHT030jie 
105 Tbic. g —26.6+0.7 h 8.53+1.2 HMOJien P/mhh/m r 6ejiKa. HaHOojibLuan 
ATOa3Han aKTHBHOCTb 6bijia JiOKajiH30BaHa b mhtoxohaphhx. B OojibiuHHCTBe 
>KHBOTHbix KJieTOK ATOa3a b ochobhom npHcyTCTByeT b mhtoxohaphhx, o6man 
aKTHBHOCTb MHTOXOHApHaJIbHOH ATOa3bI COCTaBJIHeT OKOJIO 60—90 % OT o6men 
aKTHBHOCTH ATOa3 KjieTKH (HBanxeHKO, 1982). B ApononeBbix kji eTKax ATOa3a 
jiOKajiH30BaHa npeHMymecTBeHHO b mhtoxohaphhx, OAHaKO o6Hapy>KeHa h b njia3- 
MaTHnecKOH MeMOpaHe (Ryrie, 1975; Recktenwald, Hess, 1977); b kji eTKax BbicuiHx 
pacTeHHH — b mhtoxohaphhx h MeMOpaHax thjibkohaob xjioponjiacTOB (Nelson 
e. a., 1972; Sullivan, Volcani, 1975). 3 to CBHAOTejibCTByeT o uinpoKOH pacnpo- 
CTpaHeHHOCTH ATOa 3 b kji eTKax OaKTepHH, pacTeHHH h >KHBOTHbix, h noaTOMy 
HMeiOTCH ocHOBaHHH yTBep>KAaTb, hto ohh noHBHjiHCb y>Ke Ha paHHHX STanaX 
3BOJIIOUHH >KHBbIX CHCTeM H, BepOHTHO, BbinOJIHHIOT OAHy H3 CaMbIX >KH3HeHHO 
Heo6xOAHMbIX 4>yHKUHH B kji eTKax. 

B CBH3H C TeM HTO OAHOH H3 TJiaBHblX (JiyHKUHH ATOa 3 bI HBJIHeTCH aKTHBHblH 
TpaHcnopT HeopraHHnecKHX KaTHOHOB nepe3 MeMOpaHy, h3mh 6bui o H3yneHO bjihh- 
HHe pa3AHHHbIX HOHOB MCTaJIJIOB Ha aKTHBHOCTb cj)epMeHTa 3ypHTpeM H K3JIHK0- 
(f)opoHOB. Pemaiomee BJIHHHHe Ha aKTHBHOCTb ATOa3HOH peaKUHH 0Ka3biBaeT 
hohhmh cocTaB cpeAbi HHKyOauHH. npn OTcyTCTBHH hohob b cpeAe HHKyOaUHH 
THAPOAH3 ATO npOXOAHT Ha HH3KOM ypOBHe H y 3ypHTpeM, H y KaAHKO(J)OpOHOB 
(Ta6ji. 1). BBeAeHHe b cpeAy HHKyOauHH OAHOBajieHTHbix KaTHOHOB Na + h K + 
npaKTHHeCKH He H3MeHHJIO BeAHHHHy ATOa3HOH aKTHBHOCTH B MHKpOCOMaJIbHbIX 
(J)paKUHHX no epaBHeHHIO C MHTOXOHApnaAbHblMH. OAHaKO BBeAeHHe B HHKyOaiXHOH- 
Hyio cpeAy AByxBajieHTHbix khthohob OTAejibHO h b coueTaHHH c OAHOBajieHTHbiMH 
KaTHOHaMH H3MeHHeT KapTHHy (j)epMeHTaTHBHOH aKTHBHOCTH (t a6ji. 1). KaK H3- 
BecTHO, Mg 2+ HeoOxoAHM aah Bcex (j)epMeHTaTHBHbix peaKUHH, BKjnonaioiuHx nepe- 
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T a 6 ji h u a 1 

BjIHHHHe pa3JIHMHbIX HOHOB H 3(j)(j)eKTOpOB Ha ATOa3HyiO aKTHBHOCTb TpeMaTOA 
(HMOJib P/mhh/mt 6ejiKa) 


An influence of different ions and effectors on ATPase activity of trematodes 
(nmol P/min/mg of protein) 


JX odaBKa 

Eurytrema pancreaticum 

Calicophoron ijimai 

MHTOXOHApHH 

MHKpOCOMbI 

MHTOXOHAPHH 

MHKpOCOMbI 

Be3 HOHOB * 

6.9+ 1.2 

15.9+2.8 

10.9+0.5 

10.1 + 1.6 

+ K+ 

13.5+0.6 

14+2.1 

15.7+0.9 

11.1+0.7 

+ Na 

11.3+0.8 

0 

14.4+0.5 

0 

+ Mg 2 + 

256.9+2.7 

101.8+1.9 

365.7+5.7 

267.7+1.9 

+ Ca 2 + 

27.6+0.2 

28+0.7 

173.8+2 

133.7+1.5 

+ Mn 2 + 

27.6+0.2 

19.8+1.7 

237.3+2.4 

138.2+0.5 

+ K+ Na+, Mg 2 + 

270.1 + 1.8 

104.3+2.3 

297.5+2.4 

203.6+0.6 

+ K+ Na+, Ca 2 + 

293.2+4.5 

246.3+4.2 

189.9+1.2 

182.5+1.6 

+ K+, Na+, Mn 2+ 

+ K+, Na+, Mg 2 + 

263.5+4.1 

70.2+0.5 

270.6+1.6 

218.1+2.5 

+ n-XM6 

+ K+, Na+, Mg 2 + 

175+2 

169.8+2 

110.1+0.8 

78.5+1.2 

+ Z[TT+n-xM6 

304.2+3.1 

86.1+0.6 

284.2+0.9 

117.8+1.6 

-HCOr 

8.9+1.1 

7.3+2.3 

11.4+0.7 

3.01+0.9 

+ Mg 2 +. HCO 3 - 

231.5+1.8 

97.3+2.7 

228.4+3.6 

127.3+2.8 


IlpHMeqaHHe. * HHKy6auHOHHan cpe^a co,nep>Kajia 200 mM tphc, 1 mM EJtTA, 3 mM ATO, 
OejiOK—0.1—0.15 mt. 


hoc 4)OC(f)aTHOH rpynnbi. B o6enx cydKJieTOHHbix cf)paKUHHX aypHTpeM h KajiHKO(J)o- 
Pohob ATOa3HaH aKTHBHOCTb c Mg 2+ 6bijia Bbirne, neM c Ca 2 "^ h Mn 2+ npH HHKy- 
6aUHH B npHCyTCTBHH OAHOBaJieHTHbIX KaTHOHOB 3(j)(J)6KTHBH0CTb BJIHHHHH £ByX- 
BajieHTHbix KaTHOHOB b o6enx (})paKUHHx o6pa3yeT cjieztyiomHe p+a,bi: Mg 2+ ;> 
>Ca 2+ >Mn 2+ y aypHTpeM h Mg 2+ >Mn 2+ >Ca 2+ y KajiHKO(})opoHOB. Bejin- 
HHHa K m MHTOXOH^pHajIbHblX H MHKpOCOMajIbHbIX ATOa3 SypHTpeM H K3J1HK0- 
c})opoHOB b 3aBHCHMOCTH ot npHCyTCTBHH AByxBajieHTHbix KaTHOHOB npe/jCTaBjieHa 
b Ta6ji. 2. HoHbi AByxBajieHTHbix MeTajiJiOB no-pa3HOMy bjihhiot Ha aKTHBHOCTb 
ATOa3, BbiztejieHHbix H3 /tpyrnx napa3HTHnecKHx nepBeft. BHeceHHe b cpezty HHKy6a- 
UHH HOHOB Mg 2+ BbI3bIBaJIO yBeJIHHCHHe 3KTHBH0CTH ATOa3bI TpHXHHeJIJI (Agosin, 

Aravena, 1959), (j)acuHOJi (CaBneHKO, 1983), acKapn^ (EIoBHKejib, 1968), ihhcto- 

T a 6 ji h u a 2 

KHHeTHuecKHe napaMeTpbi a,aeH03HHTpH(t)oc4)aTa3 aypHTpeM h KajinKOtfiopoHOB 
B 33BHCHMOCTH OT npHCyTCTBHH AByXBaJieHTHbIX KaTHOHOB 

A dependence of cinetical parameters of adenotriphosphatases of euritrems and calicophorones 

upon bivalent cations 


HccjieAyeMan 

Mg 2 + 

Ca 

2+ 

Mn 2+ 

(|)paKUHH 

Km 1 ^max 

-1-1 

K m 

-1 

v 

v max 

K m 

Vmax 


Eurytrema pancreaticum 


Mhtoxohaphh 

MHKpOCOMbI 

2.8-10- 2 

9.1 • 10- 2 

454.5 

166.7 

1 • 10~ 2 

2.2 • 10— 3 

666.7 

333.3 

1.4 • 10— 2 

1.6-10— 3 

666.7 

125 



Calicophoron ijimai 




Mhtoxohaphh 

MHKpOCOMbI 

r CO 

0 0 

1 1 

CO CO 

387.6 

173.9 

1.3-10— 3 

2 -10— 2 

200 

666.7 

1.8 -10— 3 
2.5-10~ 3 

266.7 

181.8 

npHMeqaH 

h e. K m Bbipa>KeHa b M, V nax 

B HMOJIHX 

P/mhh/mt 

6ejiKa. 
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T a 6 ji h u a 3 

JJeHCTBHe HOHOB H HHrHbHTOpOB Ha ATOa3HyiO aKTHBHOCTb aypHTpeM H KajlHKO(j)OpOHOB 

(b % OT KOHTpOJlfl) 


The action of ions and inhibitors on ATPase activity of euritrems and calicophorons 

(in % to control) 


HOHbi, HHTHbHTOpbl 

Eurytrema pancreaticum 

Calicophoron ijimai 

MHTOXOHApHH 

MHKpOCOMbI 

MHTOXOHApHH 

MHKpOCOMbI 

K+, Na+, Mg 2 + 

100 

100 

100 

100 

+ Ca 2+ (6 mM) 

—46.8 

— 14.8 

—43.4 

—44.1 

+ NaSCN (5 mM) 

—37 

— 14 

—54.5 

—49.1 

+ NaN 3 (5 mM) 

—88.9 

—56 

—85.5 

—77.8 

+ HCOT (5mM) 

—24.1 

—8.8 

0 

+ 11 

+o-xm6 (5-10~ 5 M) 

—35.2 

+ 62.8 

—63 

—61.4 

+A£$ (3 mM) 

— 10 

+ 72.4 

— 13.1 

+20.5 

+ NaF (30 mM) 

—77.3 

—75.9 

—49.9 

—74.5 

+2.4—AHO (20 mM) 

+4.8 

— 12.9 

+5.6 

+27.1 

Mg 2+ +ya6aHH (4 mM) 

— 10 

+4.6 

—37 

—33.3 


com (Podesta, McDiarmid, 1982). ATOa3a roMoreHaTOB TKaHen h TeryMeHTajib- 
Hau ATOa3a uihctocom npn bbcachhh Ca 2+ b HHKySaunoHHyio cpe/ty HMejiH 6ojib- 
uiyio aKTHBHOCTb, ueM b npHcyTCTBHH Mg 2+ (Nechay e. a., 1980; Cesari e. a., 
1981). A MbiuieHHafl ATOa3a nnmeBapHTejibHoro h nojiOBoro TpaKTOB cbhhoh 
aCffapHAbi cTHMyjinpyeTCH b npncyTCTBHH hohob Ca 2+ h HHrnOHpyeTCH b npncyT- 
ctbhh Mg 2+ (Langer e. a., 1972). Ko3jiob h Kohohchko (1975) h BojiAbipeB 
H TBepAHCJIOB (1978), HCCJieAyn BJIHHHHe AByXBaJieHTHbIX KaTHOHOB Ha aKTHB¬ 
HOCTb AT0a3, CHHTBIOT, HTO AByXBaJieHTHblH K3TH0H HeoSxOAHM JXJIft 06pa30BaHHH 
cy6cTpaTa ATOa3bi. YcTaHOBJieHO, hto He ATO, a KOMnjieKC Mg 2+ — ATO ubjihctch 
HCTHHHbiM cySerpaTOM ajih MHTOxoHApnajibHbix h /tpyrnx ATOa3 (CKyjianeB, 
Ko3jiob, 1977). H3BecTHO, hto Mg 2+ oSjiaAaeT SojibinHM cpoactbom k ATO h npn 
HajiHHHH KaTHOHOB b pacTBope b SKBHMOJiHpHbix KOJinnecTBax o6pa3yiOT KOMnJieKC 
Mg 2+ — ATO. JXpynie AByxBajieHTHbie KaTHOHbi oSjia/taiOT MeHbuiHM cpoactbom 
no CpaBHeHHK) C Mg 2+ H C HeO/tHHaKOBOH 3(j)(j)eKTHBHOCTbK) 3aMeHHIOT Mg 2+ B ATO- 
THApOJia3HOH peaKUHH. npHHHHa 3TOTO MO>KCT 3aKJIK)HaTbCfl B nOHH>KeHHOH CnO- 
coShocth hohob o6pa30BbiBaTb KOMnjieKC Me 2+ — ATO hjih >Ke ohh oSjia/taioT He- 
OAHHaKOBbiM cpoactbom k aKTHBHOMy ueHTpy ATOa3bi (HBameHKO, 1982). 

MccjieAOBaHHHMH nocjieAHHx JieT ycTaHOBJieHO, hto HOHbi HCO+ b KanecTBe 
KaTaJIH3aTOpOB 3(J)({)eKTHBHO BJIHHIOT Ha aKTHBHOCTb pH^a (j)epMeHTOB H HBJ1HIOTCH 
cy6cTpaTOM /yin mhothx KJnoneBbix MeTaSojiHnecKHx peaKUHH (HBameHKO, 1982). 
B HauiHx onbiTax npn bbca^hhh aHHOHa HCO ? b cpejxy HHKySauHH 6e3 KaTHOHOB 
THApojiH3 ATO npOTenaji oneHb cjia6o (Ta6ji. 1). BjiHHHHe aHHOHa HCO+ Ha 
ATOa3y b npncyTCTBHH hohob Mg 2+ , Na^ h K + npeztcTaBJieHO b TaOji. 3. AHajio- 
rHHHbie ztaHHbie ObiJiH nojiyneHbi npn H3yneHHH ATOa3 MeMOpaH, BbiAejieHHbix H3 
noBepxHOCTHoro snHTejinajibHoro CHHUHTHyMa Hymenolepis dimirmta (Rahman 
e. a., 1981). llpn H3yneHHH bjihhhhh aHHOHa HC0 3 ~ Ha ATOa3bi Hapy>KHOH h 
BHyTpeHHen MeMOpaH noBepxHOCTHoro snHTejiHajibHoro CHHUHTHyMa ujhctocom 6biJi 
BbiHBjieH He6ojibmoH CTHMyjiHpyiomHH 3(j)(})eKT (Podesta, McDiarmid, 1982). 

YaSanH, cneuH(})HHecKHH SjiOKaTop rHApojiH3a ATO h aKTHBHoro TpaHcnopTa 
OAHOBaJieHTHbIX KaTHOHOB, B KOHLteHTpaUHH 10 _4 M He BJIHHJI Ha ATOa3bI 3ypHTpeM 
H KajIHKO(j)OpOHOB (Ta0JI. 3), HTO CBH/tCTeJlbCTByeT 06 OTCyTCTBHH B TKBHHX 3ypH- 
TpeM h KajiHKO(j)opoHOB (Na + + K + ) — ATOa3bi. Ya6anH ofibiHHO Ao6aBjiueTCH 
b cpe/ty HHKySauHH b Tex cjiynaux, Koyzta b npenapaTax MeMSpaH HeoSxo/tHMO 
HCKjiioHHTb BjiHHHHe (Na + +K + )—ATOa3bi. (Na + +K + )—ATOa3a H3 «KapKaca» 
uihctocom 6biJia b 10 pa3 6ojiee nyBCTBHTejibHa k ya6aHHy, neM 3H3HM H3 TeryMeHTa 
(Noel, Soares de Moura, 1986). ATOa3a roMoreHaTOB TKaHen TeryMeHTa h ATOa3a 
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BHyTpeHHefi MeMOpaHbi noBepxHOCTHoro anHTejiHajibHoro CHHUHTHyMa luhctocom 
HH rH6HpoBajiacb ya6aHHOM (Nechay e. a., 1980; Cesari e. a., 1981; Podesta, 
McDiarmid, 1982), a ATOa3a MeMOpaH mhkpotphxhh noBepxHOCTHoro anHTejiHajib- 
Horo CHHUHTHyMa H. diminuta He nyBCTBHTejibHa k yaOaHHy (Rahman e. a., 
1981). 

HaMH 6biJio HCCJieAOBaHO BJiHHHHe a3Hua HaTpnn h (J)TopHAa HaTpnn Ha ATOa3- 

HyiO aKTHBHOCTb MHTOXOHUpHH H MHKpOCOM 3ypHTpeM H KaJIHKO(})OpOHOB. ,H,aHHbie 
HCCJieAOBaHHH npeACTaBJieHbl B TaOjI. 3. A3HA HaTpHH H (j}TOpHU HaTpHH HBJIHIOTCH 
CaMbIMH CHJIbHbIMH HHTH6HTOpaMH ATOa3HOH peaKUHH. A3HUHyBCTBHTeJIbHOH 6bIJia 
ATOa3a H3 TeryMeHTa h «KapKaca» hjhctocom bo Bcex cy6KJieTOHHbix 4>paKUHHx 
(Noel, Soares de Moura, 1986) h b mhtoxohuphhx (j)acuHOJi (BeHeuHKTOB, 1982; 
CaBneHKO, 1986). 3h3hm BHyTpeHHeft MeMOpaHbi noBepxHOCTHoro snHTejiHajibHoro 
CHHUHTHyMa HJHCTOCOM HHTHOHpOBaJlCH a3HUOM, a 3H3HM H3py>KH0H MeMOpaHbl 

hjhctocom He 6biJi HyBCTBHTejieH k uencTBHio a3Hua (Podesta, McDiarmid, 1982), 
KaK h 3H3HM uecTOUbi Penetrocephalus ganapatii (Dhandayuthapani, Nellaiappan, 
1989). Mg 2+ —ATOa3a mhtoxohuphh 4>acuHOjibi OKa3ajiacb Tax>Ke BbicoKonyB- 
CTBHTeJlbHOH K BJ1HHHHK) (JjTOpHUa HaTpHH (BeHeUHKTOB, 1982). 

JG(HHHTpO(|)eHOJl, HBJIHHCb HHTHOHTOpOM aspoOHOTO (j)OC(j)OpHJlHpOBaHHH H HH^y- 
UHpOBaHHOrO CHHTe3a (J)epMeHTOB, He3HaHHTeJIbHO CTHMyjiHpoBaji aKTHBHOCTb MHTO- 
xoHupnajibHOH ATOa3bi sypHTpeM h KajiHKO(})opoHOB h MHKpocoMajibHOH ATOa3bi 
KajiHKO(j)opoHOB (TaOji. 3). MHKpocoMajibHan ATOa3a sypHTpeM 6biJia hhth- 
6npoBaHa. BeHeuHKTOB (1982), H3ynan ueficTBHe 2.4 — /IHO Ha ATOa3Hyio 

aKTHBHOCTb aCKapHU H 4>aCUHOJl, o6Hapy>KHJl, HTO UHHHTpO({)eHOJl B BbICOKHX KOH- 

ueHTpauHHx He3HauHTejibHO cTHMyjiHpoBaji aKTHBHOCTb (j)epMeHTa acKapnu, b 6ojib- 
Hieft cTeneHH CTHMyjiHpoBaji aKTHBHOCTb (})epMeHTa 4>acuHOJi. AHajiorHHHbiH 3(})(})eKT 
UHHHTpo(})eHOJia Ha MHTOxouupHajibHyio ATOa3y 6biJi nojiyneH ;yifl 4>acuHOji 
(CaBneHKO, 1986) h ujih ueeroubi P. ganapatii (Dhandayuthapani, Nellaiappan, 
1989). XaHHHiH (Hayashi, 1973) BOoOiue He OTMeTHJi yBejinueHnn aKTHBHOCTH 
ATOa3bi acKapnu npn uoOaBJieHHH 2.4—,Z],H0. 

B nouuep>KaHHH aKTHBHOCTH ATOa3 cyiuecTBeHHyio pojib HrpaioT SH-rpynnbi 
4>epMeHTa, nocKOjibKy HeKOTopbie peareHTbi Ha 3th rpynnbi ymeTajin ee aKTHBHOCTb. 
Tan, napaxjiopMepKypH6eH3oaT (n-XM6) HHrHOHpoBaji (J>epMeHT mhtoxohuphh h 
MHKpOCOM KaJlHKO(|)OpOHOB H MHTOXOHUpHH 3ypHTpeM, a (J)epMeHT MHKpOCOM 3ypH- 
TpeM 6biJi CTHMyjinpoBaH (Ta6ji. 3). HHrnOHpyioiuHH 3(})(j)eKT n-XM6 CHHMajicn 
0.1 M AHTHOTpeHTOJiOM (Ta6ji. 1). CKyjianeB h Ko3jiob (1977) CHHTaioT, hto 
Mg—ATO 3aiUHLUaJI (})epMeHT OT U6HCTBHH n-XM6 (CKOpOCTb HHTH6HpOBaHHH 
b npncyTCTBHH cy6cTpaTa 3aMeujiHjiacb). /laHuaniOTanaHH h HejuiaftannaH 
(Dhandayuthapani, Nellaiappan, 1989) CHHTaiOT, hto SH-rpynnbi mhtoxohuph- 
ajibHOH ATOa3bi uecTOUbi P. ganapathii HrpaioT orpaHHneHHyio pojib b rHupojiH3e 
ATO, TaK KaK ATOa3a o6jiauaeT He3HanHTejibHOH nyBCTBHTejibHOCTbio k n-XM6. 

TnouHaHaT, HHrnOnpyioinHH TpaHcnopT aHHOHOB, nouaBJiHJi ATOa3Hyio aKTHB¬ 
HOCTb B MHTOXOHUpuaJlbHblX H MHKpOCOMaJIbHbIX (jjpaKUHHX 3ypHTpeM H KBJ1HKO- 
(|)opoHOB (Ta6ji. 3). HHrnOHTopHbiH 3(J)(})eKT THOunaHaTa y 3ypHTpeM 6biJi HH>Ke, 
neM y KajiHKO({)opoHOB. /leftcTBHe THOunaHaTa Ha ATOa3y MeMOpaH mhkpotphxhh 
noBepxHOCTHoro snHTejinaJibHoro CHHUHTHyMa H. diminuta h Ha ATOa3y Hapy>KHOH 
h BHyTpeHHen MeMOpaH noBepxHOCTHoro snHTejinajibHoro CHHUHTHyMa hjhctocom 
6biJio He3HanHTejibHbiM hjih BOo6ui,e He HMejio 3(j)({)eKTa (Podesta, McDiarmid, 
1982; Rahman e. a., 1981), KaK h Ha (J>epMeHT P. ganapatii (Dhandayuthapani, 
Nellaiappan, 1989). 

ITpOUyKT THApOJlH3a ATO aueH03HHUH(})0C(})aT B 3KBHMOJ1HPHOH KOHUeHTpaUHH 
UOJi>KeH yrHeTaTb aKTHBHOCTb ATOa 3 bi. Ho Tanoro 3(j)(})eKTa Mbi He nojiynHJiH 
(Ta6ji. 3). OKa3ajiocb, hto BBeucHHe b HHKy6auHOHHyio cpeuy A/IO b He3HanH- 
TejibHOH CTeneHH yrHeTajio (J)epMeHT mhtoxohuphh 3ypHTpeM h KajiHKO(J)opoHOB, 
a Ha MHKpocoMajibHbie 4>epMeHTbi AXIO HMeji CTHMyjmpyiomHH 3(J}(J)eKT. 

Thupojih3 ATO npeucTaBJineT co6oh cjio>KHyK) peaKumo, b kotopoh ynacTByioT 
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T a 6 ji h u a 4 

rH/I,pOJIH3 pa3JIHMHbIX HyKJie03HA-5-TpH(()0C(t)aT0B B MHTOXOHApHHX 
H MHKpOCOMaX 3ypHTpeM H K3JIHKO(j)OpOHOB (b %) 

The hydrolysis of different nucleosid-5-triphosphates in mitochondriae 
and microsomes of eurytrems and calicophorons (in %) 


Cy6cTpaT 

Eurytrema pancreaticum 

Calicophoroti ijimai 

MHTOXOHAPHH 

MHKpOCOMbI 

MHTOXOHAPHH 

MHKpOCOMbI 

ATO 

100 

100 

100 

100 

HTO 

—42 

— 14.8 

+ 56.9 

+22 

TTO 

—70.1 

—44 

—59 

—34 


hohm Na + , K + h Mg 2+ . OepMeHT cnocodeH cj)OC(j}opHJiHpoBaTbCH b npHcyrcTBHH 
HeopraHH^ecKoro (j)occj)aTa c nocjieAyiomHM nepeHOcoM (})occj)aTa Ha aAeHHjiOByto 
KHCjiOTy. KpoMe ATO, cj)epMeHT MO>KeT rHApojiH30BaTb Bee HyKjieoTHAbi h (})oc(})op- 
Hbie 3(J)HpbI MHOrHX COeAHHeHHH, HO aKTHBHbie nOTOKH HOHOB B H3MepHMbIX KOJIH- 

necTBax o6Hapy>KHBatOTCH jiHuib npH rHApojiH3e ATO h HTO (Boji/tbipeB, 1985). 
B cbh3h c 3thm HHTepecHO 6bijio nocMOTpeTb, Kan b H3ynaeMbix cj)paKUHHX rejib- 
MHHTOB npOXOAHT THApOJIH3 ApyrHX HyKJie03HA-5-TpHCj)0CCj)aT0B (HTO H TTO). 
JX aHHbie 3KcnepHMeHTa npeACTaBjieHbi b Ta6ji. 4 , H3 kotopoh bhaho, hto h mhto- 
XOHApHajIbHbie, H MHKpOCOMajlbHbie (})paKUHH 3ypHTpeM H KaJIHKOCj}OpOHOB cno- 
co6Hbi rHApojiH30BaTb, KpoMe ATO, HTO h TTO. JXjin KajiHKO(j)opoHOB npejt- 
noHTHTejibHbiM HyKJieo3HA-5-TpH(})Oc43aTOM HBjineTCH HTO b o6enx cyfiKJieTon- 

HblX (})paKUHHX. 

nOABOAH HTOr npOBe/tOHHblM 3KCnepHMeHTaM, MO)KHO CAeJiaTb BbIBOA, HTO 
MHTOXOHApnaJIbHbie H MHKpOCOMajlbHbie ({)paKUHH 3ypHTpeM H KajIHKOCj)OpOHOB 
Odjia^aiOT ATOa3H0H aKTHBHOCTblO, 3aBHCHMOH OT npHCyTCTBHH KaTHOHOB Mg 2 + 
h Ca 2+ . (Na + +K + ) —ATOa3a He 6bijia o6Hapy>KeHa. HaH6ojibmaH ATOa3Han 

aKTHBHOCTb HadjItO^aJiaCb B MHTOXOH/tpHajIbHblX (})paKUHHX. 

Heo6xOAHMOCTb nOHCKa HOBbIX BbICOKOSCficfieKTHBHbIX H MajIOTOKCHHHbIX HHT- 
rejibMHHTHKOB Ha ocHOBe rjiydoKoro H3yneHHH o6MeHa BemecTB y rejibMHHTOB 
oneBHAHa. ATOa3a HBJineTCH oahoh H3 napuHajibHbix peaKUHH OKHCJiHTejibHoro 
(J)OC(|)OpHJIHpOBaHHH, H3MeHeHHe aKTHBHOCTH KOTOpOH no JX BJIHHHHeM aHTreJIbMHH- 
THKa MO>KeT npHBecTH k cepbe3HbiM HapymeHHHM 3HepreTHnecKoro o6MeHa rejib- 
MHHTa. B pa6oTe ATOa3bi npHHHMaioT ynacTHe (J)epMeHTbi, KOTopbie b hhwx ycjio- 
BHHX OCymeCTBJIHtOT CHHTe3 ATO, n03T0My TOpMO>KeHHe ATOa3bI (j)aKTHHeCKH 
TO>KAecTBeHHO HHrH6npoBaHHio ATO-CHHTeTa3bi. npH pa6oTe ATOa3H0H CHCTeMbi 

Ta6jinua 5 

BjiHHHne aHTrejibMHHTHbix npenapaTOB Ha ATOa3Hyio aKTHBHOCTb TpeMaToa, 

(b % OT KOHTpOJin) 

An influence of anthelmintic preparations on ATPase activity in trematodes 
(in % to control) 


AHTrejibMHHTHbie 
npenapaTbi (10~ 4 M) 

E. pancreaticum 

C. ijimai 

MHTOXOHAPHH 

MHKpOCOMbI 

MHTOXOHApHH 

MHKpOCOMbI 

npa3HKBaHTejib 

—23.19 

— 14.72 

—27.75 

—6.51 

AueMHAOtjDeH 

—23.93 

+0.6 

— 11.44 

+ 1.54 

TpHxjiopO(j)eH 

—80.94 

—70.57 

—46.04 

—57.28 

T-937 

—90.4 

—64.27 

—72.41 

—76.24 

T-1028 

—78.58 

—74.47 

—80.64 

—79.5 

Bhthohoji 

—80.5 

—66.07 

—84.6 

—75.67 

OeH6eHa,a30ji 

—49.78 

—24.33 

—22.61 

—49.03 

Okchhha 

—78.16 

0 

— 100 

0 

Tna6eHAa30ji 

—3.48 

0 

—7.6 

0 


3 napa3HTOJiorHH, N° 5, 1993 r. 
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npHHHMaeT ynacTne TOjibKO uenb nepeHOca 3Heprnn, hto no3BOjineT b hhctom BHjxe 
Ha6jiiOAaTb AeHCTBHe HHrn6HTOpOB. HaMH 6biJio HcnbiTaHO bjihhhhc 9 Ba>KHeHiHHx 
npoTHBOTpeMaTO^Hbix npenapaTOB Ha aKTHBHOCTb ATOa3bi b MHToxoHApnajibHbix 
H MHKpOCOMajIbHbIX c})paKUHHX SypHTpeM H KajIHKOC})OpOHOB. J\aHHhie SKCnepH- 
MeHTa npeACTaBjieHbi b ra6ji. 5. Okchhha h THa6eHAa30ji b HHKy6aunoHHyio cpejty 
BBOAHJIHCb B 06 'beMe 0:2 MJI. B MHKpOCOMajIbHbIX cJ)paKUHHX H B KOHTpOJie, H B OnbITe 
cnnpT HHrHOHpoBaji aKTHBHOCTb cjDepMeHTa, nosTOMy ,uaHHbix He nojiyHHjin. Han6o- 
jiee 3cJ)cJ)eKTHBHbiMH H3 H3yneHHbix npenapaTOB OKa3ajincb TpnxjiopocJieH, Ohthohoji 
(npeACTaBHTejib 6nccj3eHOJia), okchhha (npoH3BOAHoe 6nTHOHOJia) n npenapaTbi 
T-937, T-1028 (npeACTaBHTejm cajiHunjiaHHjiHAOB). 3th pe3yjibTaTbi corjiacyiOTcn 
c AaHHbiMH BeHeAHKTOBa (1982) no aouctbhio 6nTHOHOJia n OKCHHHjta Ha ATOa3y 
cj}acunoji. HcnbiTbiBan cfiacuHOJiouHAHbie npenapaTbi Ha ATOa3y mhtoxohaphh 
cjiacunoji, CaBneHKO (1986) otm eTn«/i , hto au,eMH,nocj3eH b KOHueHTpaunn 5*10~ 3 M 
He3HannTejibHO HHrnOnpoBaji aKTHBHOCTb cjiepMeHTa. B Harnnx onbiTax aueMnuocjieH 
He3HannTejibHO HHrndHpoBaji MHTOxoHupnajibHbie ATOa3bi aypnTpeM n KajiHKO- 
cJ)opoHOB, a MHKpocoMajibHbie ATOa3bi ua>Ke aKTHBnpoBaji. Ilpa3HKBaHTejib 6biji 
He3cJ)cJ)eKTHBeH npn /ten ctbhh Ha ATOa3y roMoreHaTOB uihctocom (Nechay e. a., 
1980), a b Harnnx onbiTax HHrnOnTOpHbiH 3(f)(})eKT b MHTOxoHupnajibHbix cfipaKUHnx 
6biji Bbirne, neM b MHKpOCOMajIbHbIX. Tna6eHua30Ji b KOHueHTpaunn ot 1*10 _3 M 
jx o 5* 10 _4 M HHrnOnpOBaji ATOa3y b roMoreHaTax CKOjieKCOB Echinococcus granu¬ 
losus Ha 50—100 % (BeHe/uiKTOB, 1980), a ATOa3a caMuoB, caMOK n jihhhhok 
TpeTbefl CTeneHH Bunostomum trigonocephalum HHrnOnpOBajiacb He3HaHHTejibHO 
(Kumar, 1987), Kan b Harnnx onbiTax. 

AHajiH3npyn uaHHbie o uencTBnn aHTrejibMHHTHbix npenapaTOB Ha ATOa3y 
3ypHTpeM H KajIHKO(J)OpOHOB, MO>KHO CJtejiaTb BbIBOA, HTO ATOa3a HBJineTCH xopo- 
uien MO^ejibK) ujih ycTaHOBJieHHH ueHCTBnn aHTrejibMHHTHbix npenapaTOB, 3a- 
TparnBaiomHx 3HepreTnqecKHH o6MeH TpeMaTOu. 
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ADENOSINE TRIPHOSPHATASES OF TREMATODES PARASITIZING IN THE CATTLE 
AND EFFECT OF SOME ANTHELMINTIC PREPARATIONS 

E. A. Burenina 

Key word : Eurytrema paticreaticum, Calicophoron ijimai, adenosine triphosphatase, bitionol, oxinide, 
trichlorophene. 


SUMMARY 

Activities and properties of adenosine triphosphatases in mitochondrial and microsomal fractions 
of trematodes Eurytrema paticreaticum and Calicophoron ijimai were studied. The highest ATPase 
activity was observed in mitochondrial fractions. The effect of anthelmintic preparations on activity 
of enzyme was investigated. Trichlorophene, bitionol, oxinide, G-937 and G-1028 turned out 
to be the most effective preparations. 
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